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Abstract 



PURPOSETo produce a copolymer comprising a 3-hydroxybutyrate and a 3- hydroxyhexanoate from 
inexpensive fats and oils or a fatty acid as a raw material in high yield. 

CONSTITUTIONThis transformant is obtained by transfecting or transducing a vector plasmid 
containing a synthetic gene for a copolymer comprising a 3-hydroxybutyrate and a 3-hydroxyhexanoate 
into a host microbial cell, especially the microbial cell of the genus Aeromonas. Furthermore, this 
transformant is prepared by transfecting or transducing the vector plasmid in which a beta- ketothiolase 
gene or an acetoacetyl-CoA reductase gene or both are integrated into the host microbial cell. This 
method for producing the copolymer is to use the resultant transformant. 
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RK24 8, pRK2 9 0. pLAFRl, pVKIO 
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[0 00 1 ] 
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#X(Adv. Microbiol. Biophys.), 1 4#. 1 3 5H. 
1 9 7 3 *f #JgQ . P ( 3 H B ) tt. S^aM*^* 
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3 4 7 GOgySS £ U r Tto* > £ C <t 0 ^ 

- 1 2£"C(D3 -t FO+^>7^^x- h (£t 
T3HA<bO?^) Fd:t^*l^f* 
(OTP (3 HA) iPfA) iKW^jatrfirfc. Lfr 
L v COP (3 HA) tt. «SR»6*&1 2$r&t)£< 

[0003] c*icc*fu ^'jiXfj^Miti^ 

^yv-^'>FiUt, 3HBK»Ojian{caS:5 

5 7- 1 5 03 9 3*&IR> 45HBB5 8-6 9 2 2 5^ 
<2r$R. 3£gSBg6 3-2 6 9 9 8 9^&$fL «fHB86 4 - 

4 8 8 2 1 *H»R, EfHPF 1 - 1 5 6 3 2 O^fRCCj: 

Cited:*), 3HB<b/8-fcFP 
*.l/^y.U-h («T3HV<bP¥^) t^Sl^ft (« 
TP (3HB-CO-3HV) £W&) 151 
laautl/t:, 4-fcFa^>K»^r-^a 
7^F>4^i5CiCCj:0, 3HBi4-tFo^ 
^U-r (4HB) iCD^S^f* (HTP (3HB- 

co-4HB) #»&n*c:£#, *£3ftr 

tLt, CCDP (3HB-CO-3HV) ^P 
(3HB-CO-4HB)(t 3HV*4HB©«M 
SESlSfeSCtrP (3HB)Oitt?:?KlU 7'^* 

KSL ->k x#y— ;k y'Jt'J^) is 3 

HV^4HB©«fc5ft:3#y v-®:ix? FJ3E#*fP* 
/c*©*B#(3HVS;ftS»^ ^t't>E a 
VBL 4HB*f¥S*»-&ttl. 4-:/#>^:*-Jk r 

UfrfeC©<fe5ttJIK**lrtfirc**fc«>«:««3^ r# 

[0004]**. C(DP (3HB-CO-3HV) * 
P (3HB-CO-4HB) OX&Z'SSS&lrtt&t 0 

EfRIVS -9 3 0 4 9-^4i*RCC<fcntf k 7xo^l 
©i*FA440<>OL-3 3 84^ #fiS0C£ffl& 

- 1 Fa+2^t*^i- hO«** (0TP (3H 
B-CO-3HHx) W6hrt>6. ^It, CCDS 
*^tt?IJ»«<IISW^*6te«>. P (3HB- 
CO-3HV)^P (3HB-CO-4HB)i:H^ 
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^Tt^JbC o AWSI)WJffl?M^C i^, P (3 
HB-CO-3HHX) (D&fSBMfefti&f&^C tte £ 

Txa^XJlgCDP (3HB-CO-3HHX) 
C0^SW«?Stt**«>4Ai«>. P (3HB-CO-3H 
Hx) ©^^^e^6CJ:^r«WE»3tifc«« 

Jtafr*#MEIRtt*/IH>£P (3HB-CO-3H 
Hx) «<0i«^f**«ft-rS*ffi*««-r4Ci«C* 

[0 00 5] 

o/c» IP*>. *IWB©SBtt. (1) 3-fcKP + ^> 
^l/-hi3 -b FP+^t^x- r*P&««ES 30 

36*Cfl--2rh*:*7- -fef«£T*5 d: If/ g ft: « T -fe 

( 1 ) SBttO^IHEife^ ( 3 ) gif^rxn^t 
*H<DSflcr*£C££#m<tT& (1) *fctt (2) 
fcEttO^JHEtM** (4) <^^7X;F^p 
LA2917, PLA2 9 0 5, pLA2910, pL 
A 2 9 0 1 . PRK2 48, pRK2 9 0, pLAFR 40 
1, pVKlOO, pVKlOl, pVK102J:04 
*»*&a«StiSi©r*SC4«*«£T* (1) 

- (3) ©^rh*ccEi8cwig»efti*, atcwc (5) 
< i > - (4) <Di>?n&t l cfcwiLtcj&nm&&$:m 

»T*C<fcK:j:9 % 3-t Fa*j/^u- r£3-t 

[0 0 0 6] 1 . ttGtoV&tiSMGrF'tcJ: otiSIS 
&3 ftfc» ME8M*©Btf»*i£ so 
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P (3HB-CO-3HHx) ©^itEW^ot^ 

TO*ffi*S5<D*J«ffC*5. 35 "J*. P (3HB-C 
0-3HHx) 4^J5Er#4«t*J:0«e-?-7^^y 
-*ffiGSU ^^tP (3HB-CO-3HHx) CD^ 

fSMB^xmLtc^fmxm^mmcxri, m&tc p 

(3HB-CO-3HHx) <D^J^#0«LfcW** 
a»IT*l«, P (3HB-CO-3HHx) CD^/&M£ 

[000710 P(3HB-CO-3HHx) 

r# *st*<£ o ae^ -Y ^ »; -*frair *fc»«c 

P (3HB-CO-3HHx) *^J5Sr**mi8* 
[0008] P (3HB-CO-3HHx) %^JSr# 

<fc<, rxa^tx **^x FA440 

[0009] P (3HB-CO-3HHx) *^JSRr# 
0 JfcfettD N A*ttHMItrS3r&& Ottt t 

• tl/^a7-* • J*j*Ui/— (Journal of Molecular 
Biology), 3*. 2 0 81, 1 9 6 1 50 6tl 

»^#*«I»rr4IB«:fl!C»*«KIIS»aRtt, 

<> saa. vtj^ut. m**?? Fttft^fcs 
ttfisoDNA^aim-rs^ cctasttssitt 

aS©^**-*ffil>*<fc*tt5 0 0 0-2 oooos 

i#ttl 5 00 0-3 0 0 0 0tt»fflS4Ii*r4. 
DNAKJt^6a^tt«S*»0^-r*ffiiUTtt, BE 

• ^P^^->y (Mol ecul rar Coning 

>. 15 01, • • . ^ 

r 'J — (Cold Spring Harbor Laboratory) ( 1 

9 8 250 tt£lvfftrtJ:<. ffl*t2. RK 2 

(DaRccM^-rsawsrwrs^ydr-^^xs f. m 

PRK2 29, pRK24 8 <5>-r-*Vl/ • *^ 
•^^f'J*OS;-, 1 4 1*. 2 1 91, 1 9 80f 
#JR) . PRK2 9 0 (ypiz-f^^-t^nt^ 

• TXtZ- • 1f>fx>* • *7 • USA, 7 7t, 7 
34 71, 1 9 8 050, PLA290 1, pLA29 
05, PLA2910. PLA2917 + • 
*7 • 1 6 1*. 9 5 51, 1 9 8 
55^#fl§) . PLAFR1 (^->(Gene). 18*. 2 
8 91, 1 9 8 2*#1) , PVK100. pVKlO 
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1, p VK 1 0 2 (^7* 5 F(Plasmid) , 81, 4 5 
H. 1 9 82¥). **l»B. RK2(D*Ha«:H-ri« 

[0010] FB. ^fe^DNA^Ii 

DNAWJttaSiT*. CCiMSB. T4DNAII ij—m 
(*) &£) ?:ffl^tt«Ci«t5. CfttCj:*). 10 

-CSS. **«.»«. afisT-*-f^9U-«C4H»-C. ®^ 
ttftS©*a{*DNAK>4-*JB».»4ftt>9CC. P OH 
B-CO-3HHX) S^BtCdiWi^emRNA* 
tttHffiRU mRNA*«l(Ufc«*ti^cDNAK 
H"*^»Sf • *a-x>^(MDlec 

ular Cloning) , 3-^F • 9 ■ >w<- • 7 

#7 F 'J — (Cold Spring Harbor Laboratory) fctiJK ( 1 
9 8 2*f) #M) «jfJffll/-Cfc«fc<<^ 2( 
^li«K— fl0gJMaft**<«»B»!»AO 

£ (^i,^,.,- . >7D — — > ^(Molecular Clonin 
q) , n-A-F • • • r 'J- 

(Cold Spring Harbor Laboratory) ffifiS ( 1 9 8 2*£) 
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To 0*11]© >XHC. P (3HB-CO-3HHx) 
iBf-SO %SR^r-5fc*»CB> P (3HB-CO-3H 
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6a±©tt)IWiltt»*"i--<0»*W i '*" s,s *' r, *' ia 

-CP (3HB-CO-3HHX) *^«tT * P 
(3HB-CO-3HHX) *^l«-C#tt^W**»WI 

[0012] cc-c. ^*asB^-rn©^ffi-cfccfc 
N' --Fa-N--FnvfT^->. 

-C4> <*:<->. 

[0013] ^»6JM±©tt)iiM»^*^ _<D ^ 
SttsetlitJ. (WWiL-CKSMieeLhOttllW 

(Davis) ©«j|>l«t^>M9«d>e*ICiMHC*/hB!iW 
% t $ S > i s * v h L/ t © £S#tS*t!l t U . 
a - * 6 JjLh©ttl!8«a«««:«* ifcxfc 

stft-c* 2. . KSRft 6 ^©iwgwaiwt 

UtLXP (3HB-CO-4HHX) €r^t?*S« 
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[0015] ^Mffia^SS^fc^iCO^-C. P (3 H 
B-CO-3HHx) ^©W^^rDS^S^ffii L/"C 
Si. W*.B. Xjf^y?? f BK<t9*St5*ffi (T 
3 ^ — • • S C ^—(Archives of Bio 

technology) . 7 18, 2831, 1 9 7 Of) . fltffi 

srhik: <fc o s^^ta^ £'<o-r *» 

(7+-yx • • /NV^f-^^O^- (Archives of 
Biotechnology) . 1 4 3*. 1 7 8H. 1 9 8 5¥) 

fej:t>. *L"C. **^f*P (3HB-CO-3HH 
x) ®^fiBte?©Aofc»W0!M**»4fc*K»' 

-©^?SiL-rP (3HB-CO-3HHX) 
-C^-S^ife-CP (3HB-CO-3HHX) ©^RSffi* 5 

BJ:i>. 

[0016] ^^sexti^^^jse^^ -f y -t 

. ; <^o-/- (Journal of Molecular Biology). 
5 31, 15 9H. 1 9 7 0^#J1) . IPWvi 
40 ^ (^V-X- -f> • X > f -f^ny- (Methods inEnz 
vnology) . 6 81, 2 5 31, 1 9 7 9¥#I) . <£ 

a *ffiJK) #M) tt£*J*Cf6nS. S^. 3^5 F^ 

B. -«a«:fiJffl$n€.^ft-C<fc< . WxB. 7FSS©i n 

v i t r o^-j^r-^>9 
(tt) K) WJffl^t2>. •<^*-7'7^^ H 

jjs, ^7X5 HRK2lCfffit4t r f A, trfB. 
r l x«8*2r/vc<.»4*^. (s? + -^*- * 

7 ■ ,<tr7')*a'J-. 1 6 1*. 9 5 5M. 198 5 
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^CoA'J^$-bU 7-feh7tWCoA^6i8 10 
-t Ko*i/^;i/CoA*^JSSt5. CCD/3-fcFD 
^y^CoA«, P (3HB) £j8E©fc«><D 3 H B 

■feW/$/di7-feF7tfJl/CoA'J^^^- 4z rS 

CC^fiRSti^-fe^JUCo A*. P (3HB-CO-3 
HHx) ^(D3HB^yv^ar.-, F £ LXfifHC 
C*l«C»U P (3HB-CO- 3HHx) 

F7-te*JUCo AU — tfr£tfe#JbJ?bT:te?K 7 
WCoA^ P (3HB-CO— 3HHx) 

tiu mmmzmmutcigi&~cmmutcm^, p o 

HB> *i««KCCS»*4C±**-C*4. Ctl^Oitfe 
^tt. P (3HB-CO-3HHx) ©^iie^Cca 

«t*©&36>CCtt, P (3HB-CO- 3 HHx) 0>£J& 30 

7Hz*>0>C o A »J ^ ^ *-HSt{£T*Wl/Tl»&C>JBB 
^*iP (3HB-CO-3HHx) CD^flEit&f* 
WO, ELO. hft^^lfi^iT* F7-fe7 c 

[0 0 1 8 ] (3) *«CC. *»MO»»K»#«:ag(r 

e»bfea. m^<* ohb> ^Hrsstcsaurc^ 40 

#yi*y> % mmm. it 
^ ; u n > st & £ irf h fx & . 

[0019] »8«*H^i^S6tt. Jl»ciB«Ufc:fr£ 

r<t<, xy^^y^Bccioaser** so 
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iSSe-^r h^*^— b**$<fcc;7-fe F7t^;l/C o A l J 

ior)6<£>:£&. tf^SJ&JU • ^JU(Biochemic 
al Journal) . 12 51, 5 51, 1 9 7 1 - 
[0 02 0 ] 7XU^XJS<D»#£?t££ U/ciil^© 
«£rtCCAft6ftfc^**-^X5 F 

tli. **l«DiL. P (3HB-CO-3HHx) <D%& 
[0 0 2 1 ] */c, P (3HB-CO-HHx) £7X 

D*^x«Kw<o»*-c*jS-r4ci fester**, c 

«HR»»J:^7X5 FettttlfM 
L/t*>CD£, *Il«K:AttfcSL 7 7X> F*««0, 

[0 0 2 2 ] 7X0^1^6^7^ 5 FO»»*5 
r<£<, TJVtfVm (>v-X- • x>tf 

-f^D^- (Methods in Enzymoloay) , 10 01, 2 4 
3M. 1 9 8 *H»re**. *fc. *I§S*> 

@fi(D?litC77X$ F*Ati**ffi«. SKjfi^c^ 

*-**Jffl-rS»^0»K*Affi«iL«. TfilgcDin 
[0 02 3 ] a^cDS^i Uttt. «3R»6a±©ttJB 

/^^7 L »;7<bL."C, y^A^4^^7 u »;7, x 

>; b7(Esherihia) JR. Is*. — Ft^X (Pseudomon 
as) JI, 7il/*i;y*^JK(Alcaliqenes) . T#VLJ*9 
TV ^A(Aqrobacterium) flK t 7 7^ f J "J A (Fla 

bobacterium)JI, tT^ ^ (Vibrio)M, X>fO^^^ 
— (Enterobacter)Jl , VVt'^A (Rhi zobi urn) H v ^ 

(G1uconobacter)|R3tC<t*. ^^A»tt^^ 
f'j7, ^^->;UX(Bacillus)JS. ^o^h'Jf 

•> A (Clostridium) I t ^ ^ h (Lactobacillu 
s) a 'J i) V A(Corynebacterium) IS, 7 

P ^7 £ - (Artherobacter) IS, X b U 7* F 3 y ij 
X (Streptococcus) JBttiEf, £/c;£fcfgl®£ Ot, X h U 
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V' h W-fe*(Streptomyces)Jl, (Act 
inomyces) JR. A T CNocardia)jR& EtfiBftf 6 

*l£ 0 Sfc, *CTCfe<tii». 
[0 0 2 4] 2 . Jg«Sft«*fflC*3k**^#0«ai^ 

P (3HB-CO-3HHx) £MMK? ZtctblC 

5-8 %(C*JK Ufclgittr . Jg*Sfitt 25-38 °C<£> 
SBH-C, jff»WCC1^4B^TSC<hKJ:'), P (3 
HB-CO-3HHx) *WttiUrl«*rttcBaS 

tt. P (3HB-CO-3HHx) ^ig^t-S/c* 

& OXIiSKtt 6 «±o»J!BRiaK»K*d* ft l> 

tt-S&r ji^ y ft. 2 5-38 °c<Dmwx:\ 20 

S«aR*»JISL/fciSJfi'C, pH(^M7^'J 
1*t tgHSSte 2 5-3 8 °CO®Hr , WlniftCC 1 - 4 
H^it^CiiaO, P (3HB-CO-3HHX) 

4*<DgSRi»J&>6&9. CtlbCDMltiZ, m&KDP (3H 
B-CO-3HHx) ©««Ccj6i;rj«fflftittiKJ: 

[0026] KStt 6 «±<Dttasiwa5«rtti utit k 
a. ^*-Att, ftu. sate, km. ^isa 

- ; KD x x f ; 1/ ft &' if 6 ft £ o 
[0 0 2 7] «^6^©ttfliBBigWWj1-©K«« 

ilttt, JKS, iOI,3-X % If »*P-^, 50 
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£\ ^y-fey>, WHStSL StK. T^hSt 

Bt. ^aft>t ^x>I, =i^*BL ?L 

x^7A, ^tT>^X^A, 3^^T>^X^A V ^ 

y>M^y r >A, y>K^hy*>A, y>»^;u->^A 

7>^i: a^JRS, Wttt, ft, sis, Si, 
[0 02 8] ^©ffe©W«*#®i Uttt, T 5 /g, 

^y^;u^y^>>, 77^-^77^>, T^-fr? 
y^>>A c ci\ b'^^>s, tr^5>B 1 , e^? 

3-W^''J*- Aaf», ^a^a 
^7^->;u, ^^>, 7f^>, ^'y> v cti 

[0 02 9] RW^JiS3tifc*«^tt:©»#*»e>©@JR 

* : (XMM®L? Z> C t Wit £ 0 
[0 0 3 0 ] 

xp^etxKolttiur, 7x^t^ +i-tfx(A 

eromonas caviae)F A 4 4 O^^r^ffi Ltc„ T S-VL^-f 
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JCttiJcSiCMM (0. 5%£Oun-*. 0. 0 1%K 
&v^*^A, o. 3%«^— tfU^A, 0. 7%« 
$-;>7'J<5A, 0. I%8i7>^^ t 0. 0 1% 
-{-^hi^, pH7. 0 ) S^iSiftCC®ffi&iS&£ 
*&ftJU 3 0°C-C5 BHJ-f>**'<- h UtCo nhtltc 
npx- 1 0 0 0 0{@CC*j-LT. MMi^ii, MP 
A (0. 15%^VU5^>^ 0. o\%mm^tf^iy 
^ a , o. 7%^;>i?zi^ »;^a 4 o. 3%v>&— # io 
u^a v o. i %«2$t>*x^a, o. oi%^f-x 

hx+X, lml/lOOmi hn>X-100)« 
^ii, MNP (0. 15°/o^^>i, 0. 0 1 

%5Si7^/^s/^A, o. 7%u>^-#»;^a, o. 

3%>;>K— #1>^A, 0. 0 1%1SKT>^')A 1 
0. 1 m 1/1 0 Om 1 r V h 

>x-ioo, pH7. o)«^ig«6<hcc v -en-encD 
u-h^3o-c-c5ara>r>+^^-hL/cf*. 

2 0 Omg/'J * hJUCDX^:/^ ^B£^t?9 5% 
(Dx^y-^I^ 10ml fo^7'l/- 3 
O^PalScgU/c^ 9 5%W^y^ 

^g-Cllnl^U-h^St^U/c fCDMIPL MMSitei 
MPA*gifiT'tf?lU fio, MNPtgtfer*feCC^fe3 

(t'j>^BH2, i o oofg) -cnmo. tf'JxX 

^r^^iteT-cD^Jl^ (i^5t^«^#t#) ©Oi 
o£AC0 04£Pf-& o 30 
[0 03 1 ] 2 

rxn^t^ **fc'x FA440^2 00ml© 
LBgi(l%>f-^hx^, 0. 5%^^h^^h 
>, 0. 5%Mt h'JOA, 0. p 
H7. 2)*, 3 0°Cr— g&igSl/cfIL 1 0 00 0 
r pmr 1 O^^C^g|*r^C<b^J:0SISU^ 
UT. C<DM#£0. OlM^h'JX (th'P^W^ 
Jl>) T SJZy- 0. OOlM®x^U>i/7$>0 
Si-th^Affl («TTEMiPf^) 5 0ml 40 

•CT3 0MML/c o £6Ct\ 5 0m 1 CD 1%<D^ 
r ^A£^WT&TEig&£#$»OU 7 0 

•cr2 o^Ph^^l/co ccD^^^ssr^ium. 10 

0ml©7iy-;l/-^PP^Jl/AM (S*itl : 
1 ) ^ttlLr^HC^b/d^, 1 0 0 0 0 r p mt 

« (Sfitt 1 : 1 ) ©tttoOtC. lOOmlO^DD* 
^A^^ffl^rpj^mf^^^^. iif^^xy- 50 
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